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Harumi Ochi* : Contributions to the mosses of Bryaceae 
from Japan and its adjacent regions (10) 

■jfefc ^ m H*: 

(ioy 

38) Bryum capillare and its allies. In (1845)9 F. Dozy and J. H. Molkenboer 
reported Bryum torquescens from Japan; this is the first record on the member of 
the group being brought under discussion in this paper. Afterwards, the following 
species and varieties were recorded from Japan and the adjacent regions, respectively : 

B. capillare Hedw. reported by W. Mitten (1864) from Nagasaki (Kyushu) and 
Ningpo (China), by Y. Horikawa (1939) and by U. Mizushima (1957)9 from 
Asakawa, Tokyo Pref.; 

B. nagasakense Brotherus (1899) described from Nagasaki, and reported by 
Brotherus and G. Paris (1902) from Matsu and Mt. Tsurugisan (Shikoku); 

B. (?) taitumense Cardot (1905) described from Taitum (Formosa); 

B. nagasakense var. laxifolium Cardot (1909) 2) described from Mt. Ishizuchi 
(Shikoku); 

B. posanum Cardot (1909) described from Tosa (Shikoku); 

B. capillare. var. rubrolimbatum Brotherus (1910; described as species from 
Philippine; 

B. torquescens Broth, reported by Y. Horikawa (1950) from Tottori (south¬ 
western Honshu); 

B. capillare var. flaccidum Broth, et Schimp. reported by K. Sakurai (1953)9 
from Ozegahara (central Honshu) and 

B. higoense Ochi (1956) described from Higo (Kyushu) and Tosa. 

In this paper, I am going to discuss on these 6 species, 3 varieties and a few 
related taxa. 

B. capillare is one of the most widely distributed and very variable species, 
and it is very difficult to understand the concept of this species unless the world¬ 
wide revision of this group is carried out. Through courtesies of Mr. E. B. Bart- 
ram, Bushkill, Pike Co., Pa., U.S.A., Drs. H. Persson of Naturhistoriska Riksmuseum, 
Stockholm, H. A. Crum of National Museum of Canada, II. Roivainen of Botanical 

* Biological Institute, Faculty of Liberal Arts, Tottori 

University. Tottori City, Japan. 
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Museum, Helsinki University and D. P. Rogers of the New York Botanical Garden, 
I was able to examine some specimens cited in their papers and many material 
and specimens for comparison. I wish to express my great gratitude for their 
kindness. I was able to give the present paper by the following gentlemen who 



have helped me in making 
available the specimens and 
material for this study. I 
am very much indebted by 
them for their kindness: 
Professors Y. Horikawa and 
A. Noguchi, Drs. M. Ta- 
gawa, S. Plattori and N. 
Takaki, Mrs. U. Mizushima, 
Messers H. Suzuki, M. Saito, 
H. Ando, K. Mayebara, Z. 
Iwatsuki, Y. Ikegami, K. 
Oti, T. Nakajima, T. Hi- 
guchi, R. Watanabe, I. 
Nagano, S. Nakanishi, T. 
Osada, Ch. Igi and others. 

In 1954, I gave 7 ) a de¬ 
tailed description and illust¬ 
ration on B. tosanum and 
compared it with B. capil¬ 
lare and B. nagasakense. 
As described there, B. tosa- 


Fig. 2. Leaves (X13), cross-sections of the costal part of 
leaves (X125) and ditto of leaf-margines (X125) of B. 
capillare (from Mt. Akaishi, alt. ca. 3000 m, The Jap. 
South Alps, Central Honshu; 1-3), B. capillare var. rubro- 
limbatuni (from the foot of Mt. Chokai, ca. 300 m, Yama- 
gata Pref.,; 4-6) and B. donianum (from Dubrovnik; 
7-9). 


num seems to be merely a 
modification of B. nagasak- 
ense. Where should, how¬ 
ever, B. nagasakense stand 
in relation to B. capillare? 


Before entering into the discussion of the relationship between B. capillare and 


B. nagasakense, B. capillare occuring in Japan must be properly understood. 


Bryuni capillare is one of the Hedwigian species and the nomenclatural type is 


the description in Hedwig’s Species Muscorum (1801). The important characteris- 
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tics of the gametophytes of the typical capillare are recognized as follows : leaves, 
broadly oblong or broad-spatulate, acuminate, with capillary points, narrow-bord¬ 
ered, margins long-reflexed, entire or sometimes indistinctly serrulate in upper party 
costa diminishing below apices, but sometimes excurrent entering into the capillary 
point, when dry leaves not deciduous, twisted, free or contorted around the 
stem. In Japan, there occur the following two types. Type 1 of B. capillare dis¬ 
tributes in cold places descending to the deciduous broad-leaved tree region : Plants 
sterile, leaves ovate, short acuminate, promptly narrowed towards the base; when, 
dry twisted but not to the degree to coil around the stem and tending to be de¬ 
ciduous ; when moist almost plane in leaf-margins, although sometimes revolute at 
most half way up to the whole length in the basal parts, serration distinct towards, 
apices, border narrow and not thickened, costa not strong, usually diminishing 
below the apices, but sometimes excurrent entering into capillary tips especially in 
the upper leaves (fig. 1). The sterility is high in the plants from lower or warmer 
places such as Fagus zone and there the plants occur always on soil in shade and 
not on rocks, bark of trees, roofs etc. Type 2 distributes in places colder or higher 
in altitude, compared with type 1, in coniferous to alpine zones of central Honshu. 
This one differs from the type 1 in the followings : plants sometimes fertile, more 
robust, leaves larger, the capillary tips of the leaves more piominent, serration 
more indistinct (figs. 1 and 2). It is of interest that the type 2 occurs on the 
rocks, bark of trees rotten logs, etc., and not on the soil. So far as I have con¬ 
cerned, the type 1 of B. capillare does not occur in northern Europe (through the 
courtesy of Dr. Persson and others I have examined more than 100 packets of 
specimens collected in Europe, but I have found none belonging to this type), and 
is presumably distributed in the cold-temperate zone of Japan and North America 
(I have recogned only one packet of this type collected in Africa, kept in herb. 
Bartram). On the other hand, the type 2 is very similar to the typical capillare 
occurring both in northern Europe and North America. Up to the present time 
I have examined 107 packets (of these only two are fertile) belonging to this species 
collected in Japan and Corea and recognized various transitional forms between 
the type 1 and 2. Accordingly, in spite of the fact that the type 1 seems fairly 
different from the typical capillare in habits when dry, leaf-shape and margins of 
leaves,. two types occurring in Japan can not be separated as distinct taxa. 

B. nagasakense (fig. 2) occurs on the rocks, roofs and bark of trees and not 
on the soil though it occurs sometimes on the soil in contact with rocks on which 
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the main part of the cushion of the moss often grows. In the colder places, this 
occurs always on rocks, especially on basic substratum such as limestone or concrete. 
At the northernmost station of this species, known at present i. e. the foot of Mt. 
Chokai, Yamagata Pref., at alt. ca. 300m, it occurs on volcanic rocks, but on which 
thin layers of cement are scattered here and there; and it is a very interesting 
fact that I have found none of this species growing on naked volcanic rocks in 
the neighbourhood. At one of the highest stations of this species, i. e. at alt. ca. 
1100m on Mt. Daisen, Tottori Pref., it occurs on the concrete base of a cottage. 
In the Todai limestone area, Nagano Pref. (I have never visited there), it occurs 
on limestone, at alt. ca. 1400m. In such a high or northern habitat, where B. 
capillare (type 1) often occurs on the soil in shady places (fig. 3), I have never 
found transitional forms between B. capillare and B. nagasakense. Judging from 
these facts, I once inclined to separate specifically B. nagasakense from B. capil¬ 
lare. However, if we examine the specimens collected in Europe and North America, 
it is not difficult to find the form similar to B. nagasakense. In the specimens 
collected from western coast of North America (through the courtesy of Dr. Crum 
and others, I have examined more than 120 packets, of which 57 are from Van¬ 
couver Island), I have found five packets which are very close to the type 1 of 
Japanese B. capillare , two packets being similar to B. nagasakense and various 
transitional forms between B. capillare and B. nagasakense, although I have never 
found such transitional forms in Japan and Europe. It is unfortunate to state here 
that the data of the habitats are not described in detail on each packets of the 
North American specimens and that I cannot discuss on the sporophytes of Japanese 
B. capillare because they are usually sterile. But, considering these facts above 
mentioned, B. nagasakense can be seen to be included in the species category of 
B. capillare. 

Judging from the habitat preference and the differences in the morphology 
especially when dry, recognized irom many packets of specimens (I have examined 
about 440 packets of B. nagasakense) I have come finally to the conclusion that 
S. nagasakense is a stably fixed ecotype and that it is merely a variety under B. 
capillare. As mentioned above, however, it should be noted that the form similar, 
to the Japanese nagasakense also occurs in Europe and North America. I am not 
certain that any names have been given to such forms in these areas or not. 

B. capillare cited by Mitten based on the specimens collected from Nagasaki 
and Ningpo is not presumed to be var. capillare, but nagasakense. The one 
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illustrated by Horikawa (1939) under the same name seems to be also nagasakense. 
Also B. (?) taitumense seems to be a form of B. nagasakense . As the non branch¬ 
ing character of the stems is sometimes recognized in B. nagasakense from southern 
Japan and it is not difficult to find the transitional forms between the two, it must 
be reduced also to nagasakense. As I have never seen the type of B. nagasakense 
var. laxifolium, I can comment nothing on it now. 

Finally, on examining the type specimen of B. capillare var. rubrolimbatum,. 
I am convinced that this stands very near by B. nagasakense. We can find similar 
plants in Japan and, in addition, we can recognize the transitional forms between 
this and B. nagasakense. Therefore this one should be the same variety under B. 
capillae. Hence, under art. 66 of the International Code, var. rubrolimbatum must 
be adopted as a correct name for B. nagasakense under B. capillare. 

B. donianum is a species standing closely L to \B. capillare. The thickened border 
of the leaves is an important character of B. donianum, but the grade in thickness; 
is fairly variable and this thickness in B. rubrolimbatum seems to be intermediate 
between B. capillare and B. donianum (fig. 2) and, in addition, some transitional 
forms have been recognized between B. rubrolimbatum and B. donianum. In accord 
with these facts, it may be better to treat B. donianum as conspecific with B- 
capillare. But, unfortunately, I have examined but few specimens of B. donianum 
collected in Europe and Japan, I hesitate to give a definite opinion on this pro¬ 
blem. I will provisionally treat B. donianum as an independent species in this, 
paper. 

B. torquescens is a synoicous form of this group. In Japan, I have discovered! 
only one packet of material very similar to B. rubrolimbatum except for the sexual 
differentiation. The specimen cited by Horikawa (1950) is dioicous, and it is not 
B. torquescens, but seems to be B. rubrolimbatum. The specimens often determined 
to be B. torquescens are variable in forms, except for being synoicous and having 
more developed costa than var. capillare. As the unstableness of the sexual dif¬ 
ferentiation are often found in the other groups of mosses and the degree of costal 
development is a character not so important as to separate taxa specifically, I 
presume that forms determined as B. torquescejis are derived from various forms 
of B. capillare such as var. capillare, rubrolimbatum and allied forms in Europe, 
North America and the other continents. For these reasons, the synoicous plants 
are presumably included in several taxa in respective areas, although I have not 
yet examined the specimen of B. torquescens cited by Dozy and Molkenboer (1845). A 
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As l-educed by some authors to a synonymy of B. capillare , i3. elegans stands 
also near to B. capillare and we can find similar plants also in Japan. So far as 
the results obtained from the observations of scanty Japanese material, however, it 
is difficult to distinguish these plants from B. capillare specifically. But as I have 
-examined only a few material collected in Europe for comparison, I hesitate to 
discuss on the relationship of this one to B. capillare and provisionally I will in¬ 
clude the Japanese material similar to B. elegans under B. capillare here. 

I have not examined the specimen of B. capillare var. flaccidum cited by 
Sakurai (1953).I have examined some specimens belonging to this variety col¬ 
lected in Europe and North America for comparison. In Japan, some of the type 
1 of B. capillare are close to this variety and those occurring in very shady places 
represent the characters of this variety. Therefore I am going to refer them to 
this variety. And, in add'tion, I have recognized another type of plants to be 
refered to this variety: it occurs in shady lowland of southern Japan; and this 
type seems to have originated from var. rubrolimbatum , contrary to the former 
which seems to have originated from type 1 of capillare. 

Would the following supposition be admitted for the explanation of the dif¬ 
ferentiation and distribution of B. capillare and its allies? B. capillare is presumed 
to be one of the “mixohydric” mosses and water economy plays perhaps the 
greatest role on it in relation to these problems. Possible origin of B. capillare has 
perhaps arisen in a district representing a fairly cold climate such as seen in the 
present subarctic zone, because this species is abundantly fruiting in the subarctic 
■countries of Europe, Asia and North America or the high stations under similar 
-climatic conditions. On the contrary, in warmer and lower places, it tends to be 
sterile. Judging Irom the works made by A. Noguchi and his co-workers (1956, 5 ) 
1957), 6 1 deciduous character of the leaves recognized in the type 1 of B. capillare 
is supposed to be a representation of asexual reproduction. This type perhaps dif¬ 
ferentiated to adapt to too warm zone where no sexual reproduction is able to take 
place. And then, one of the most important characters of the type 1 having weak 
costae of the leaves is perhaps the representation that the plants keep their lives 
only in shady places. If the plants of this type were emigrated to sunny places 
in warm and dry climate, they would dry up in a short while because the weak 
costa cannot make pace with the rapid water loss by active transpiration. But, 
in higher or colder places as mentioned above, it can grow even on rocks in open 
places because the relative atmospheric humidity is supposed to be usually high 
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and, in addition, active transpiration hardly takes place there. The weak costa 
and long capillary tips of the leaves are perhaps the results of adaptation by which 
the plants are capable of absorbing atmospheric moisture (Ochi, 1957) 8 >; and this 
tells us the possibility of transition from “ mixohydric” to “ ectohydric.” B. ele- 



CHUGOKTJ TOHOKU 

DISTRICT DISTRICT HOKKAIDO 


Fig. 3. Vertical distribution of B. capillare (circle) and B. capillare var. rubrolimbatum 
(solid circle): Chugoku district—1. Wakasa-machi, Tottori Pref., on roof, 2. Sandankyo, 
Hiroshima Pref., on rock, 3-6. Mt. Daisen, Tottori Pref,, on rocks, 7. Mt. Hyono'se'n, 
Tottori Pref., on bark of tree, 8. Mt. Daisen, on concrete wall, 9. Wakasa-machi, on 
soil, 10. Sandankyo, on soil, 11. Wakasa-machi, on soil, 12. Mt, Daisen and Mt. Hyono- 
sen, on soil, 13. Wakasa-machi, on soil, 14. Mt. Daisen, on soil. Tohoku district—1. Mt. 
Chokai, Yamagata Pref., on rock, 2. Okutadami, Fukushima Pref., on rock, 3. Mt. 
Otakine, Fukushima Pref., on limestone,. 4.. Ins. Kinkazan, Miyagi Pref., on soil, 5-6. 
Okutadami, on soil, 7-8. Mt. Chokai, on soil, 9-10. Ozegahara, Fukushima Pref., on 
soil. 
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gans seems to be more ectohydric than this type: densely tufted stems, closely 
arranged and very concave leaves should perhaps be refered to so-called “inter- 
organic capillary system” (interorganes Kapillarsystem, H. Buch, 1947),and may 
be adaptive characters to more open and colder or higher habitats than those of 
B. capillare. 

B. rubrolimbatum seems to be a race which has adapted to dry habitats in the 
warm-temperate zone and it is presumed to be closer to “ endohydric” than var. 
capillare. Well developed costae and thick borders are perhaps an adaptation 
to such environments. B. rubrolimbatum is abundantly fruiting in the warm-tempe¬ 
rate zone in Japan, contrary to B. capillare bearing fruit abundantly in the sub¬ 
arctic zone; and this fact seems to be of great interest. For the explanation of 
this fact,. I propose a supposition as follows: In the glacial period, even the low¬ 
land of southern Japan was inhabited by typical capillare on various substrata. 
When it became gradually warmer, some of them differentiated to the forms resis¬ 
tant in warmer and dryer environments and finally fixed to the present rubrolim- 
batum. But var. capillare could not adapt to the warmer and dryer lowlands and 
remained only in colder or higher pieces in Japan as seen now. 

Considering these, the type 2 of capillare in Japan is one of the residual ele¬ 
ments and the type 1 is a derived form which has adapted to comparatively warm 
climate. B. rubrolimbatum also seems to be a residual elements differentiated in 
dry and warm environments. Similar differentiation has perhaps taken place in the 
other districts of the world as well; but I have not been able to examine so many 
foreign specimens as to discuss the problem. 

B. higoense has perhaps been originated in B. rubrolimbatum and not directly 
in the typical capillare. At present, this species has very limited range and peculiar 
habitat: that is on obsolete charcoal kiln or allied places in southern Japan. This 
species may have differentiated only recently, and is presumed to be more endo¬ 
hydric than B. rubrolimbatum. 

Would the following conclusion be an adventure? B. capillare has differentiat¬ 
ed rather southward than northward because B. capilla?~e has arisen in a district 
of fairly cold climate and the glacier seems to have played a great role in the dif¬ 
ferentiation. 

Bryum capillare Hedw. Spec. Muse. : 182 (1801). 

Japan—ffokkaido: Provs. Kitami (including Is. Rebun and Is. Rishiri), Ishi- 
kari, Tokachi. 
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Honshu: Prefs. Akita, Yamagata, Miyagi, Fukushima, Gumma, Niigata, Naga¬ 
no, Yamanashi, Shizuoka, Aichi, Ishikawa, Mie, Wakayama, Hyogo, Tottori, 
Shimane and Hiroshima. 

Shikoku: Prefs. Ehime and Tokushima. 

Corea : Kang-Ouen-To, Tjang Tjyen, Mt. Diamond and Is. Quelpaert. 

var. flaccidum Br. et Schimp. Brv. eur. IV fasc. 6/9:61 (1939). 

Japan—Honshu : Prefs. Aomori, Saitama, Niigata (Is. Sado), Nagano, Shizuoka, 
Shiga, Kyoto and Hyogo (Is. Awaji). 

Kyushu: Pref. Kumamoto. 

var. rubrolimbatwn (Broth.) Bartr. Philip. Journ. Sci. 68: 142 (1939). 

Bryum nagasakense Broth. Hedw. 38:219(1899); Broth, et Paris. Bull. Herb. 
Boiss. 2 s£r. Tom. 3 : 923 (1902); Amakawa and Osada, Journ. Hattori Bot. Lab. 17: 
48 (1956). 

Bryum (?) taitumense Card. Beih. Bot. Centralb. 19: 110(1905). 

Bryum tosanum Card. Bull. Soc. Bot. Geneve 2 ser. 1-3: 128(1909). 

Bryum rubrolimbatum Broth. Philipp. Journ. Sci. 5: 146 (1910). 

“ Bryum capillare Hedw.” Mitten. Journ. Linn. Soc. Bot. 8 : 152 (1864). 

“ Bryum capillare L.” Horikawa, in Asahina’s Nippon Inka Shokubutsu Zukan : 
907 (1939). 

“Bryum torquescens Bry. eur.” Horikawa, Hikobia 1: 27 (1950). 

Japan—Honshu : Prefs. Iwate, Yamagata, Miyagi, Fukushima, Tochigi, Gumma, 
Saitama, Tokyo, Kanagawa, Niigata (inch Is. Sado), Nagano, Yamanashi, Shizuoka, 
Ishikawa, Fukui, Mie, Kyoto, Naia, Osaka, Wakayama (Nakanishiki, June, 1905, 
no. 23, det. by Brotherus as B. nagasakense, in H*), Hyogo, Tottori (Faurie, May, 
1899, no. 697, det. by Brotherus as B. nagasakense, in H*), Shimane, Okayama, 
Hiroshima and Yamaguchi. 

Shikoku: Prefs. Kagawa, Tokushima, Ehime (Nomura, May, 1954—H. O. 4206, 
synoicous form) and Kochi (Okamura, July, 13, 1904, no. 88—isotype of B. tosanum, 
in NICH*). 

Kyushu: Prefs. Fukuoka (incl. Is. Tsushima), Oita, Nagasaki (Oldham, on 
moist rocks, in CAN*), Kumamoto, Miyazaki and Kagoshima. 

Corea : Is. “Quelpaert. New to Corea. 

* Herbarium abbreviations adopted in Lanjouw & Stafleu’s Index Herbariorum 

Part 3 (3rd Ed,): 169-185 (1956). 
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Formosa : (Taitum (Faurie, May 7, 1903, no. 39—isotype of B. (?) taitumense, 
in KYO*) and Taihoku. 

China: Ningpo, on city wall (Oldham, June, 1861, in NY*). 

Philippines: Luzon, Benequet Prov., Pauai, ca. 2100m (R. C. McGregor, June, 
1909, no. 8702—fragment of holofype of B. rubrolibatum, in herb. Bartram). 

Bryum donianum Greb. Jonian. Crypt. Transact. Linn. Soc. 15: 345 (1828). 

Honshu : Pref. Hiroshima, Ryoke-mura, Konu-gun, ca. 350m, on soil (Suzuki, 
Feb., 1949, no. 4808—H. O. 1811). 

Shikoku: Pref. Kochi, Tsudai-mura, Hata-gun, on soil of cliff (Ando, May, 
1953, no. 13064—H. O. 4100). New to Japan. 

Bryum higoense Ochi, Journ. Jap. Bot. 31: 362 (1956). 

Honshu: Pref. Osaka, Chihayaguchi, Minami-kawachi-gun, ca. 300m, on bank 
of soil (Mizutani, Apr. 20, 1952, no. 2052-—H. O. 6746). New to Honshu. 

Shikoku : Pref. Kochi. 

Kyushu : Pref. Kumamoto. 

Literature cited (except for those fully cited in the text) 

1) Buch, H. : Soc. Sci. Fenn. Comm. Biol. 9, No. 20 (1947). 2) Cardot, J. : 

Bull. Soc. Bot. Geneve 2 s^r. 1-3 : 128 (1909). 3) Dozy, F. and J. H. Molkenboer : 

Musci frondosi inediti Archipelagi indici, sive Descriptio et adumbratio Muscorum 
in insulis Java Borneo, Sumatra, Celebes, Amboina nec non in Japonia II : 1-24 
(1845). 4) Mizushima, U. : Bull. Governm. Forest St. No. 95 : 190(1957). 5) 

Noguchi, A. and H. Furuta: Journ. Hattori Bot. Lab. 17: 32-44 (1956. 6) 

-—- and I. Miyata : Kumamoto Journ. Sci. Ser. B, Sect. 2, 3-1 : 1-19 (1957). 

7) Ochi, H. : Journ. Jap. Bot. 29: 267 (1954). 8) -: Bryologist 60 : 11 

(1957). 9) Sakurai, K. : Bot. Mag. Tokyo 66: 161 (1953). 
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^^f#±©^§§^£tl./c =* V var. flaccidum Kl&fch 

% © tt^Stc % * b ii 6 o ■>' 9 -tf * fe 2:'*fe*i,5-'<£%©fc*‘ 

!J 2f 17fc t A b fi <E> % > <Dhifi'&%)o 

'M'&.K.b-bfch B. donianum tC$>fc2> % ©#^;dSgllC 'b&btl&o < frit 

LtWSO€>^*bD ^ =l"^©§T®f £ #Lfc^o 2- A % g^CDfg^ifJKl 

#*^2:©|IIHc*ff|»22>S'J: StJ&So UfrLJfc 
«a®*tLt:gfciiioto4ai‘4.^L-M*cw&^u 
©I: $ L-cior^ tfcv^o 

-^y£ |) ^M'fcifc^^WLpjRffKiif/KL/cSytSfetL § %©7$S -B. elegans 

-e^S„ %©^^HiilL-rw€>o L^LA 

elegans <D$fWc~C%) 'fa'f'WtyjlW, 1L< concave %!g;& if 

4>< i %±IB0*^©&©tt^y #^=Ar;6^!{#rra^£%©i: 
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K rrV^ y #' y $ o ^ 
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©3gi n y 2 /rr"frj;ti'y~y?'i4^y 2 f^=ffr© 2 ggflt (c^g-#-§©^;ig 

•^6 5o 


□ (ifffiS&IT®) Keita Shibata : A cyclopedia of useful: 

plants and plant products (Enlarged and revised edition) 

^*©^-RS^Hl^^fel®K:8^©»Hdsj**LJ: 5 fc L-r^& 0 Si@*®£l3*0fgiSBf 
©fSW^©A)S^A£ ^©8tefcTO©.^3E5A 
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